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impact. These regions cover about half the area of the conterminous
United States, but they produce only about 15% of the mean annual
stream runoff. The table shows the present mean annual water supply
for each region/ not including mined groundwater, in millions of
hectare meters (1010 m3 yr"1) and the estimated mean annual
requirement in the year 2000. The mean annual requirements listed in
Table 7.4 represent "consumptive" use of water plus evaporation from
reservoirs, that is, the total quantity of water that is evapotrans-
pired in the course of beneficial human use. Although actual with-
drawals from streams and underground aquifers are considerably larger,
portions of these withdrawals are returned to the streams or back into
the ground where the water may be reused. In the present climate the
ratio of estimated requirements to supplies is less than one for all
regions except the Lower Colorado River. In this region today, the
deficit of supply is presently made up by extensive mining of

groundwater.

For the postulated climatic change, supplies would greatly diminish
in all regions, ranging from almost a 76% reduction in the Rio Grande
region to nearly 40% in the Upper Colorado, with the result that
estimated requirements would exceed supplies in the Missouri, Rio
Grande, and Upper and Lower Colorado regions. Mean annual requirements
would still be less than future mean annual supplies in the Arkansas-
White-Red, Texas Gulf, and California regions. But requirements would
almost certainly exceed supplies in the Texas Gulf and California
regions during future prolonged droughts. Conditions are highly vari-
able in different parts of the Arkansas-White-Red region, with the
western part tending to be deficient in water supplies and the eastern
part having a surplus. To maintain the present pattern of water use,
large-scale transfers between basins might be necessary here even under
average conditions, let alone to meet water requirements during pro-
longed droughts. A serious deterioration in water quality would follow
from climatic change in all seven regions.

The ratio of future requirements to supply would probably be even
less favorable than indicated in Table 7.4 because evapotranspiration
from irrigated farms and reservoirs would undoubtedly increase with a
rise in temperature. On a global basis this would be compensated for
by an increase in precipitation, but this might or might not occur in
the regions we are considering.

At present, California depends for about 15% of its water on imports
from the Colorado River. These imports might be eliminated entirely
with the postulated climatic change, in which case the ratio of mean
annual requirements to mean annual runoff would increase to 0.83, more
than double the present ratio.

In all seven regions, irrigation is by far the largest user. Its
share of water withdrawals ranges from 68% in the Texas Gulf region to
95% in the Rio Grande region. Total water withdrawals for agriculture
are now 13.2 million hectare meters, and in the seven regions the
irrigated area is (very approximately) 13 million hectares (Rogers,
1983) so that, on the average, the annual depth of irrigation is about
1 m. Consumptive water use in irrigation is much smaller? a large
share of the water that is not consumed reappears as return flows that